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1  Introduction 
Establishing	 long	 flood	 time	 series	 from	 geoarchives	 has	
become	 a	 main	 issue	 of	 modern	 palaeoclimatic	 research	
(Baker	 2006,	 Chapron	 et	 al.	 2005,	 Czymzik	 et	 al.	 2010,	
Thorndycraft	et	al.	2003).	Particularly	valuable	archives	
are	 lakes	because	 they	 form	 ideal	 traps	 in	 the	 landscape,	
continuously	recording	land	surface	processes	in	the	catch-
ment	 including	 extreme	events	 (Brauer	 2004,	Brauer	&	
Casanova	 2001,	 Thorndycraft	 et	 al.	 1998).	 Discrete	
flood-triggered	 sediment	 fluxes	 of	 detrital	 channel,	 bank	
and	catchment	material	 into	lakes	result	 in	long	chronol-







out	of	 river	channel	material	by	 former	floods	 (Schiefer	
et	al.	2011)	or	by	reduced	erosion	due	 to	a	dense	vegeta-
tion	cover	or	a	frozen	ground	(Czymzik	et	al.	2010,	Gilli	et	
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Fig. 1: Location of the Lehnmühle reservoir and the Wilde Weißeritz catchment in the eastern Erzgebirge. (a) Location within Germany. (b) Land use of the 
Weißeritz catchment, based on CIR-GIS data from 2005 and a topographic map 1: 50 000, supplied by LfULG. (c) Core locations within the reservoir (black 
dots); locations of master cores TSLM 2 and TSLM 12-2 are stressed. 
Abb. 1: Talsperre Lehnmühle und Einzugsgebiet des Hauptzuflusses Wilde Weißeritz im Osterzgebirge. (a) Lage innerhalb Deutschlands. (b) Landnutzung 
im Einzugsgebiet der Wilden Weißeritz basierend auf CIR-GIS Daten (Stand: 2005) und topographischer Karte 1: 50 000, bereitgestellt vom LfULG. (c) Positi-




internal	 currents,	 stratification	 and	 basin	 morphometry	
(Best	et	al.,	2005,	Lamb	et	al.	2010,	Weirich	1986).	Advanc-
ing	the	knowledge	about	the	entire	chain	of	sedimentary	
processes,	 leading	 to	generation	of	detrital	 layers	 in	 lake	
sediments	 is	 crucial	 for	 improving	 their	 hydrological	 in-
terpretation.
Besides	 natural	 lakes,	 reservoirs	 are	 suitable	 research	
objects,	since	in-depth	monitoring	provides	a	large	variety	




enhanced	 sediment	 delivery	 and	 the	 potential	 impact	 on	
water	quality	 (De	Cesare	et	al.	 2001,	Effler	et	al.	 2006).	
Therefore,	 this	 study	 aims	 to	 provide	 basic	 information	







the	 impact	 of	 floods	on	 sedimentation	 and	 to	 attempt	 to	
estimate	total	sediment	flux	into	the	reservoir	during	this	
single	hydrometeorological	event.	 It	was	a	 further	objec-
tive	 to	 compare	 these	 deposits	 with	 the	 entire	 sediment	
record,	formed	since	the	operation	started	in	1932,	to	test	if	
similar	events	have	occurred	in	the	past	decades.	
2  Site description 
Lehnmühle	reservoir	was	built	from	1927	to	1931	in	the	up-
per	 eastern	 Erzgebirge	 (Germany),	 approx.	 25	 km	 south-
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Tab. 1: Characteristics of Lehnmühle reservoir and 
its tributary Wilde Weißeritz. Data from LTV (2002, 
2009), LfULG.
Tab. 1:  Daten zur Talsperre Lehnmühle und Haupt-
zufluss Wilde Weißeritz. Daten von LTV (2002, 2009), 
LfULG.
east	of	Dresden	(Fig.	1,	Tab.	1).	It	is	the	upper	of	a	chain	of	






in	 autumn	 1975,	 because	 of	 technical	 reasons	 (Kaulfuss	
1979).	
The	 reservoir	 is	 fed	 by	 the	 tributary	Wilde	Weißeritz,	




and	 to	 trap	 sediments	 in	 a	flat,	 approx.	 400	m	 long	basin	
in	front	of	the	open	dam.	Downstream	of	the	reservoir	the	







arable	 land	 (13	 %),	 with	 forest	 dominating	 high	 altitude	
areas	 and	 left	 streambank	 areas	 next	 to	 the	 reservoir,	 re-
spectively	 (LTV	 2002).	 Dominant	 soils	 are	 poorly	 devel-
oped	 cambisols	 and	 podzols,	which	 have	 developed	 from	
periglacial	 cover	 beds	 mainly	 above	 gneiss,	 phyllite	 and	




















cutting	the	cores	 into	 two	halves,	 lithological	description,	
digital	 photographs	 and	magnetic	 susceptibility	 scanning	
on	the	split	core	surface	(Barington	MS2E	Sensor)	were	car-
ried	out	for	each	sediment	core.	The	core	sequences	were	
correlated,	 using	 distinct	 lithological	markers	 (Fig.	 3),	 ex-
cept	the	shallow	water	cores	TSLM	8-2	and	TSLM	8-3.			
A	 series	of	 cores	 from	different	parts	of	 the	basin	has	
















In	 addition,	 high-resolution	 semi-quantitative	 geo-
chemical	data	were	obtained	by	micro	X-ray	fluorescence	
(µ-XRF)	 measurements	 on	 impregnated	 sediment	 slabs	
from	 thin	 section	 preparation	 of	 cores	 TSLM	 2,	 TSLM	
12-2	and	from	the	upper	10	cm	of	core	TSLM	12-1,	allow-
Tab. 1: Characteristics of Lehnmühle reservoir and its tributary Wilde Weißeritz. Data 
from LTV (2002, 2009), LfULG.














Reservoir volume 23.73 x 106 m3
Dam water level









Mean discharge 1.1 m3s-1
Catchment size 60.4 km2 (thereof 12.3 km2 in Czech Republic)
Geology Gneiss (60 %), phyllite (20 %), felsic magmatites (15 %), floodplain sediments (5 %)
Land use (German part) Forest (62 %), grassland (18 %), arable land (13 %), water bodies (2.2 %), urban (2.0 %)
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Fig. 2: Mean monthly discharge (line) and annual frequency distribution of Wilde Weißeritz discharge events of different intensities (bars), based on 
daily discharge values (Qd), recorded at Ammelsdorf gauge station located approx. 1 km upstream of the inflow to Lehnmühle reservoir (11/01/1931 to 
10/31/2007). 
Abb. 2: Mittlerer monatlicher Abfluss (Linie) und jährliche Häufigkeitsverteilung von unterschiedlich starken Abflussereignissen der Wilden Weißeritz 
(Balken) basierend auf Tagesmittelwerten (Qd) vom Pegel Ammelsdorf, ca. 1 km vorm Eintritt des Flusses in die Talsperre (01.11.1931 bis 31.10.2007). 
Tab. 2: List of 18 gravity cores, taken from Lehnmühle reservoir in August 2008 (water level: 520.0 m a.s.l.). Water level drawdown has led to exposure of cor-
ing locations (most recently notified). I/II trans. is the border between sediment units I and II. Age of each core basis (sediment unit II) refers either to the I/II 
transition (1932) or to correlated lithological markers. Underlined are the two dated master cores TSLM 2 close to the dam an TSLM 12-2 in the basin center.
Tab. 2: Liste der 18 Sedimentkerne aus der Talsperre Lehnmühle (entnommen im August 2008, Wasserstand: 520.0 m ü. NN). Exposure: Jüngstes Trockenfall-
en der Kernposition bei niedrigem Wasserstand. I/II trans.: Grenze zwischen Sedimenteinheiten I und II. Basis age: Das Alter der Kernbasis (Sedimentenein-
heit II) bezieht sich entweder auf die I/II Grenze (1932) oder auf korrelierte lithologische Markerpunkte. Unterstrichen sind die zwei datierten Hauptprofile 
TSLM 2 am Hauptdamm und TSLM 12-2 in der Beckenmitte.
Tab. 2: List of 18 gravity cores taken from Lehnmühle reservoir in August 2008 (water level: 520.0 m a.s.l.). Water level drawdown has 
led to exposure of coring locations (most recently notified). I/II trans. ist the border between sediment units I and II. Age of each core 
basis (sediment unit II) refers either to the I/II transition (1932) or to correlated lithological markers. Underlined are the two dated master 
cores TSLM 2 close to the dam and TSLM 12-2 in the basin center.
Tab. 2: Liste der 18 Sedimentkerne aus der Talsperre Lehnmühle (entnommen im August 2008, Wasserstand: 520.0 m ü. NN). Exposure: 
Jüngstes Trockenfallen der Kernposition bei niedrigem Wasserstand. I/II trans.: Grenze zwischen Sedimenteinheiten I und II. Basis age: 
Das Alter der Kernbasis (Sedimenteinheit II) bezieht sich entweder auf die I/II Grenze (1932) oder auf korrelierte lithologische Marker-
horizonte. Unterstrichen sind die zwei datierten Hauptprofile TSLM 2 am Hauptdamm und TSLM 12-2 in der Beckenmitte.
Core  Location       Lithology     Analyses     
Name Lat  Lon  Water depth Exposure  
Core 
length I/II trans. Basis age Microfacies µ-XRF 
137Cs 
TSLM  [50° N] [13° E] [m] [yr AD] [cm] [cm] [yr AD] [cm] [cm] [cm] 
1 49'58.9" 35'36.1" 33.0 (-) 33.2 > 33.2 1932-1954 0 - 33 
2 49'56.6" 35'39.0" 32.0 (-) 30.5 > 30.5 1932-1954 0 - 30.5  0 - 30.5  0 - 30.5  
3 49'51.6" 35'41.1" 26.0 1975 23.2 > 23.2 1932-1987 0 - 18  
4 49'36.4" 35'28.3" 26.0 1975 51.0 25.2 1932 0 - 26  
5 49'28.6" 35'28.8" 24.0 1976 53.4 25.0 1932 0 - 26  
6 49'22.4" 35'25.9" 17.0 1980 37.3 19.5 1932 0 - 26  
7 49'17.3" 35'26.6" 17.2 1980 35.0 19.8 1932 0 - 26  0 - 21  
8-1 49'8.8" 35'29.0" 17.5 1980 62.0 unclear 0 - 18 
8-2 49'0.5" 35'38.9" 13.3 2003 34.5 28.0 1932 - 
8-3 48'50.3" 35'48.2" 9.3 2003 13.5 unclear - 
9-2 49'42.5" 35'14.7" 8.8 2003 33.8 unclear 0 - 10  
11-1 49'39.8" 35'26.0" 21.7 1976 32.8 21.0 1932 0 - 26  
11-2 49'41.3" 35'27.4" 23.8 1976 42.4 17.5 1932 0 - 10  
12-1 49'41.2" 35'35.1" 28.5 1975 46.2 25.2 1932 0 - 26  0 - 10 
12-2 49'43.9" 35'31.8" 29.0 1975 38.0 29.0 1932 0 - 34  0 - 34  0 - 30  
13-1 50'00.0" 35'38.8" 29.0 1975 23.4 > 23.4 1932-1987 0 - 10  
14-1 49'54.1" 35'37.3" 31.0 (-) 26.3 > 26.3 1932-1983 0 - 10  








time	 of	 60	 s.	The	 fluorescent	 radiation	 emitted	 from	 the	





samples	were	 taken	 in	 1	 cm	 intervals	 from	master	 cores	


















































Qd >2 m³s-1 (Ndays=3134) Qd >10 m³s-1 (Ndays=48; Nevents=24) Qd >14 m³s-1 (Ndays=19; Nevents=12) 
Jan       Feb       Mar       Apr       May       Jun       Jul       Aug       Sep       Oct       Nov       Dec
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accumulated	 sediment	mass	 by	multiplying	 bulk	 density	
with	layer	thickness	as	measured	in	thin	sections.	
Measurements	of	total	organic	carbon	(TOC)	were	per-
formed	with	 an	 elemental	 analyzer	Euro	Vector	EA	 (Eu-




































organic	 carbon	 (TOC)	 (<	 3	 %)	 indicate	 high	minerogenic	






Fig. 3: Lithology of the master core sequence TSLM 12-2 from the basin center: core photo with magnetic susceptibility, water content, bulk density, contents 
of total organic carbon (TOC) and biogenic silica (BSi) and µ-XRF values of aluminum (Al) and the silicon:aluminum ratio (Si/Al). Arrows mark the litho-
logical markers used for core-to-core correlation.  
Abb. 3: Lithologie des Leitprofils TSLM 12-2 (Beckenmitte): Kernfoto  mit den Parametern magnetische Suszeptibilität (Mag. sus.), Wassergehalt (Water 
content), Dichte (Bulk density), Gehalte des organisches Kohlenstoffs (TOC) und des biogenen Siliziums (BSi) und µ-XRF Werte von Aluminium (Al) und 
des Silizium:Aluminium Verhältnisses (Si/Al). Die Pfeile markieren die lithologischen Markerhorizonte für die Korrelation der Kernprofile.
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trine	sediments	formed	since	infilling	the	reservoir	in	1932	
(unit	II).	This	boundary	was	observed	in	sediment	depths	
between	 14.5	 cm	 at	 marginal	 locations	 (TSLM	 15)	 and	
29.0	cm	 in	 the	central	basin	 (TSLM	12-2)	and	 is	expected	






into	 four	 subunits	 IIa-d,	 based	on	variations	 in	 sediment	
color,	 bulk	 density,	 TOC,	 biogenic	 silica	 (BSi),	 aluminum	
(Al),	 silicon:aluminum	ratio	 (Si/Al)	 and	abundance	of	or-
ganic	matter	(Fig.	3).	
Sediment	unit	 IIa	 is	 characterized	by	a	 light	brownish	
color	 and	 consists	of	 a	predominantly	minerogenic,	fine-
grained	 homogenous	 matrix.	 Water	 contents,	 TOC,	 BSi,	
Al	and	Si/Al	remain	almost	constant	within	this	unit.	Low	
values	of	TOC	(5	%)	and	water	content	(65	%)	and	high	Al	














tation,	 is	 below	 the	 base	 of	 the	 core.	 Compared	 to	 sedi-
ment	unit	IIa,	unit	IIc	is	characterized	by	a	higher	content	
of	organic	matter,	displayed	in	higher	TOC	between	6	and	




Si/Al,	 used	 as	 a	 proxy	 for	 biogenic	 silica	 (Francus	 et	 al.	
2009).	
A	sharp	boundary	between	the	light	brownish	sediment	
unit	 IIc	 and	 the	 uppermost	 darker	 unit	 IId	was	 detected	
in	 all	 cores	 in	 depths	 between	 4	 cm	 at	 the	 basin	 center	
(TSLM	5)	and	5.4	cm	near	the	dam	(TSLM	2)	to	8.2	cm	at	







A	 characteristic	 feature	 of	 sediment	 unit	 IId	 is	 an	 in-
tercalated	light-colored	detrital	 layer	(Fig.	4),	 found	at	all	
locations	except	in	two	shallow	water	cores	located	in	the	




Fig. 4: Microfacies of the thick detrital layer K-2 with µ-XRF profiles of Al (grey line), K (yellow line) and Si/Al ratio (red line) obtained from core TSLM 
12-1 (basin center). Note the diatom layer DL underlying K-2. Thin section images were taken under crossed polarized light with 12.5x magnification (big 
image) and 100x magnification (small images), red scale bars: 100 μm.
Abb. 4: Mikrofazies der detritischen Lage K-2 mit µ-XRF Profilen von Al (graue Linie), K (gelbe Linie) und Si/Al (rote Linie), gemessen am Kern TSLM 12-1 
(Beckenmitte). DL markiert eine Diatomeenlage, unterhalb von K-2. Dünnschliffbilder wurden unter gekreuzt polarisiertem Licht mit 12.5x Vergrößerung 
(großes Bild) bzw. 100x Vergrößerung (kleine Bilder) aufgenommen, rote Skalen: 100 µm.
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minerals.	The	 structure	 of	 this	 layer	 is	 characterized	 by	
normal	grading,	shown	in	decreasing	grain	sizes	upwards	
within	 the	 layer,	 as	measured	 in	 thin	 sections.	Grain	 di-
ameters	in	the	basal	part	range	from	40	to	60	µm	and	only	
occasionally	individual	grains	exceed	100	µm	in	diameter.	
Quartz	 and	 feldspar	minerals	 are	 dominating	 the	 coarse	
grained	 fraction,	whereas	 in	 the	 upper	 part	 of	 the	 layer,	
more	fine	grained	horizontally	arranged	mica	minerals	are	
abundant	(Fig.	4).	The	mineralogical	sorting	upwards	with-


















ses	 enabled	 to	 identify	 22	 further	 detrital	 layers	 (Fig.	 5),	
of	which	16	are	intercalated	in	sediment	units	IIc	and	IId	






























made	 in	 sediment	 cores	 from	 shallow	water	 locations	 in	
Lago	Maggiore	by	Putyrskaya	et	al.	(2009).	It	is	assumed	
that	 the	 signal	 faded	out	due	 to	 sediment	mixing	during	
times	of	 lower	water	 levels.	Water	depth	at	 this	 location	
was	at	maximum	4.0	m	between	1989	and	1992	and	in	2001	
and	 2003.	 In	 the	 years	 1975,	 1976	 and	 1980	 this	 location	
dried	 up	 completely.	The	 topmost	 sediments	 at	 this	 site	
(core	TSLM	7)	consist	of	 intermixed	clastic	material	typi-
cally	indicating	sediment	reworking	(unit	X	in	Fig.	6).	
Fig. 5: Microfacies of thin detrital layers and µ-XRF profiles of Al (grey line) and Si/Al ratio (red line). (a) Detrital layer K-4 in sediment unit IId with over- 
and underlying diatom layers (DL) (TSLM 12-1). (b) Detrital layer K-22 in sediment unit IIa (TSLM 2). Thin section images were taken under crossed polar-
ized light with 12.5x magnification, scale bar: 1mm.
Abb. 5: Mikrofazies dünner detritischer Lagen und µ-XRF Profile von Al (graue Linie) und Si/Al (rote Linie). (a) Detritische Lage K-4 in Sedimenteinheit IId 
mit Diatomeenlagen (DL) darüber und darunter (TSLM 12-1). (b) Detritische Lage K-22 in Sedimenteinheit IIa (TSLM 2). Dünnschliffbilder wurden unter 
gekreuzt polarisiertem Licht mit 12.5x Vergrößerung aufgenommen, Skala: 1 mm.
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The	1963	and	1986	137Cs	peaks	in	cores	TSLM	2	and	TSLM	
12-2	form	two	anchor	points	for	the	chronology.	In	addi-
tion,	 the	 base	 of	 the	 lacustrine	 sedimentation	 (transition	
between	sediment	units	I	and	IIa)	in	core	TSLM	12-2	marks	
the	initial	infilling	of	the	reservoir	in	1932.	The	conspicu-




Core-to-core	 correlation	 based	 on	 three	 further	 litho-
logical	markers	allowed	transferring	this	chronology	to	the	
other	investigated	cores	(Fig.	6).	Two	of	these	markers	ap-





water	 depth	 (TSLM	1,	 2,	 4,	 12-1,	 12-2),	 is	 the	 base	 of	 the	
dark	colored	sediment	unit	IIb.	Linear	interpolation	dates	
this	shift	to	1975,	at	the	time	when	the	reservoir	was	almost	




Tab. 3: List of runoff events of the Wilde Weißeritz river (Qd > 8 m3s-1) from 1932 to 2007 and coincided detrital layers (K-1 to K-23) correlated between dif-
ferent coring sites (TSLM 1 to TSLM 15). Thickness of K-2 (in mm) was measured in thin sections. 
Tab. 3: Abflussereignissen der Wilden Weißeritz Qd > 8 m3s-1  (1932–2007) und Zuordnung zu detritische Lagen (K-1 bis K-23) in verschiedenen Kernsequen-
zen (TSLM 1 bis TSLM 15). Die Dicke der Lage K-2 (in mm) wurde in Dünnschliffen gemessen. 
Tab. 3: List of runoff events of the Wilde Weißeritz river (Qd > 8 m
3s-1) from 1932 to 2007 and coincided detrital layers (K-1 to K-23) 
correlated between different coring sites (TSLM 1 to TSLM 15). Thickness of K-2 (in mm) was measured in thin sections. 
Tab. 3: Abflussereignisse der Wilden Weißeritz mit Qd > 8 m
3s-1 (1932-2007) und Zuordnung zu detritische Lagen (K-1 bis K-23) in 
verschiedenen Kernsequenzen (TSLM 1 bis TSLM 15). Die Dicke der Lage K-2 (in mm) wurde in Dünnschliffen gemessen. 
Hydrological data Sedimentological data 
Core name and water depth [m] 
Year Month Qd  Detrital layer 1 2 3 4 5 6 7 8-1 9-2 11-2 11-1 12-1 12-2 13-1 14-1 15 
    m3s-1   33.0 32.0 26.0 26.0 24.0 17.0 17.2 17.5 8.8 23.8 21.7 28.5 29.0 29.0 31.0 24.1 
2006 April 16.6 
2005 March  19.1 
2004 November 9.96 
2004 February 12.70 K-1 x x x 
2002 August 58.90 K-2 5.5 6.8 8.0 6.5 9.0 19.0 33.0 31.0 2.2 10.5 3.2 4.0 7.5 5.0 3.5 7.6 
2002 January 8.60 
2000 March 19.10 K-3 x x x x x x x x x 
1999 March 11.20 K-4 x x x x x x x x 
1998 March 8.59 K-5 x x x x x x 
1996 July 8.48 K-6 x x x x x x x 
1995 June 6.23 K-7 x x x x x x x x 
1993 March 9.54 K-8 x x x x x 
1991 December 7.47 K-9 x x x x x x x 
1988 April 9.54 K-10 x x x x x 
1987 March-April 15.80 K-11 x x x x x x x x 
1987 January 8.48 
1986 May 10.70 K-12 x 
1983 August 19.20 K-13 x x x x x 
1981 November 11.50 
1981 July 13.20 
1981 March 16.30 K-14 x x x x 
1980 July 14.50 K-15 x 
1978 August 8.23 
1976 January 8.83 K-16 x x x 
1974 December 13.60 K-17 x x x x 
1970 April 10.30 K-18 x x 
1967 December 10.70 K-19 x x 
1967 February 9.65 
1966 June 8.37 
1965 May 12.00 K-20 x 
1958 July 15.20 K-21 x x 
1957 July 18.50 K-22 x x 
1954 December 8.66 
1954 July 16.20 K-23 x 
1948 February 8.15 
1948 January 9.18 
1946 February 11.90 
1941 September 8.50 
1941 May 12.30 
1941 April 8.75 
1940 July 9.50 
1940 March 10.00 
1939 June 12.10 
1937 July 9.96 
1932 January 24.80                                   
 
[ ]
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Fig. 7: Chronology of detrital layers in core TSLM 2: left hand: core photo and thickness of detrital layers, magnetic susceptibility and µ-XRF counts of Al. 
Right hand: daily discharge values (Qd) of Wilde Weißeritz (blue bars: Qd > 8 m3s-1) and correlation to detrital layers (black lines). Stars mark three floods 
which do not correlate to detrital layers in TSLM 2 but to layers in other cores (Tab. 3). 
Abb. 7: Chronologie detritischer Lagen in Kern TSLM 2: links: Kernfoto mit Lagenmächtigkeit und Profile der magnetischen Suszeptbilität (Mag. sus.) und  
Al (µ-XRF). Rechts: mittlere Tagesabflüsse (Qd) der Wilden Weißeritz (blaue Balken: Qd > 8 m3s-1) und Zuordnung zu detritischen Lagen (schwarze Linien). 
Drei Hochwasserereignisse (schwarze Sterne) korrelieren nicht mit detritischen Lagen im Kern TSLM 2 aber mit Lagen in anderen Kernen (Tab. 3). 
Fig. 6: Chronology of sediment sequences TSLM 2, TSLM 12-2 and TSLM 7 based on linear interpolation between the 137Cs peaks in 1963 and 1986 (squares). 
Core-to-core correlation was done applying distinct lithological markers (dots): the detrital layer K-2 within sediment unit IId, the border between sediment 
units IIc and IId, sediment unit IIb and the border between sediment units I/IIa marking the onset of lacustrine sedimentation in 1932. Crosses mark the 
positions of further thin detrital layers coincided to instrumentally documented floods. 
Abb. 6: Chronologie der Sedimentsequenzen TSLM 2, TSLM 12-2 und TSLM 7 basierend auf linearer Interpolation zwischen 137Cs Maxima 1963 und 1986 
(Quadrate). Korrelation der Kerne anhand lithologischer Markerhorizonte (Punkte): detritische Lage K-2 in Sedimenteinheit IId, Grenze zwischen Sedimen-
teinheiten IIc und IId, Sedimenteinheit IIb und Grenze zwischen Sedimenteinheiten I und IIa, welche den Beginn der lakustrinen Sedimentation markiert 
(Talsperre in Betrieb seit 1932). Die Kreuze markieren weitere dünne detritische Lagen, die mit Hochwasserereignissen korreliert wurden.   
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the	 strongest	 24	floods	with	Qd	>	 10	m3s-1	 are	 chosen	 for	
comparison.	According	to	the	established	age	model	16	de-
trital	layers	coincide	with	runoff	events	>	10	m3s-1	(Tab.	3).	
Five	 of	 the	 seven	 other	 detrital	 layers	 occurring	 in	 sedi-

































modeled	 peak	 discharge	 reached	 133	m3s-1	 (LfULG	 2004).	
The	second	strongest	daily	discharge	since	building	of	the	
Lehnmühle	dam	amounts	to	some	24	m3s-1	and	was	meas-











et	 al.	 2006,	Gilli	 et	 al.	 2003,	 Lamoureux	 	 2000,	 Ludlam	
1974,	Mangili	et	al.	2005,	Sturm	&	Matter	1978).	Here	we	
present,	for	the	first	time,	a	multiple	core	record	of	flood	
layers	deposited	during	the	 last	 three	decades	 in	a	reser-





sediment	 transport	mechanisms	within	 the	 reservoir	 ba-
sin	following	floods	due	to	sediment	loss	by	braking	of	the	
sediment	laden	stream	in	the	upstream	pre-basin	(Fig.	1c).	







ness	 towards	 the	 dam	was	 observed	 in	 nine	 cases	 likely	



























er	 sediments	 in	 the	small	basin	 in	 front	of	 the	dam.	This	
proves	that	the	dam	effectively	traps	sediments	before	en-
tering	the	reservoir.	Although	the	magnitude	of	this	flood	









where	 the	 layer	 reaches	 31	mm	 in	 thickness.	An	approx.	
1	mm	thick	diatom	layer	directly	beneath	the	flood	layer,	
observed	in	all	other	more	distal	cores	(Fig.	4),	is	missing	




the	basin	floor	after	entering	 the	 reservoir	 (Finger	et	 al.	
2006,	Mulder	&	Alexander	2001,	Sturm	&	Matter	1978).	
The	absence	of	the	detrital	layer	in	the	narrow	bay	on	the	
southern	 margin	 of	 the	 reservoir	 (TSLM	 8-2,	 TSLM	 8-3)	
probably	is	due	to	the	high	flow	velocity	of	the	sediment	
laden	 current	 in	 this	 channel-like	 part	 of	 the	 basin	 pre-
venting	from	sediment	deposition	(De	Cesare	et	al.	2001).	




5.2  Intra-basin distribution of the 2002 flood layer
The	thickness	distribution	of	 the	2002	flood	 layer	 (Fig.	 8)	
reveals	maximum	sediment	deposition	between	the	proxi-
mal	core	locations	TSLM	8-1	and	TSLM	6,	representing	the	












of	 the	main	basin	and	the	channel-like	part	 in	 the	south.	
To	 the	north	of	 the	 area	of	maximum	sediment	 accumu-
lation,	 the	 sediments	 are	 distributed	 almost	 evenly	 over	







ness	 of	 the	fine-grained	 clay	 top.	A	high	 clay	 accumula-
tion	rate	in	the	distal	near-dam	area	is	favored	by	a	water	
current	 through	the	basin	 towards	 the	dam	due	 to	water	
release	 through	outlets	 in	 the	middle	 and	upper	parts	of	





from	 erosion,	 sediments	 have	 been	 transported	 into	 the	
basin	 through	 a	 non-permanently	 water	 bearing	 stream	
channel.	Comparable	sediment	fluxes	can	be	expected	also	




mation	 of	 total	 sediment	 influx	 during	 the	 2002	 summer	






has	 been	 observed	 only	 in	 one	 core	 (TSLM	 7)	 where	 a	
26	mm	thick	 layer	of	 reworked	detrital	material	overlays	
Fig. 8: Spatial distribution map of the 2002 detrital layer (K-2) as measured 
in thin sections. Black dots mark the different coring sites.  
Abb. 8: Verteilungskarte der detritischen Lage des Jahres 2002 aus Messun-
gen der Lagenmächtigkeit in Dünnschliffen. Kernpositionen im Talsperren-
becken sind mit schwarzen Punkten markiert.

















distal	 site	 (TSLM	 2)	 primarily	 relates	 to	 the	 higher	 sedi-
ment		ratio	since	1932	caused	by	sediment	focusing	to	the	
deepest	 parts	 close	 to	 the	 dam.	 Sediment	 focusing	 is	 fa-
vored	by	water	level	drawdown	and	the	steady	water	flow	






The	 sediment	 flux	 into	 the	 reservoir	 resulted	 in	 a	 5	 to	
33	mm	thick	layer	of	detrital	catchment	material	in	the	en-




























the	water	flow	 through	 the	basin	 and	 strong	water	 level	
fluctuations.
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